Locally available heparin modulates inflammatory cell recruitment in a manner independent of anticoagulant activity.
Heparin is known to possess anti-inflammatory properties that in many cases appear to be separable from its anticoagulant activity. Mast cells, located in tissue, are the sole source of endogenous heparin, which may be involved in control of the inflammatory response. The majority of studies of the effects of heparin on the inflammatory response, carried out to date, have involved systemic administration and the potential influence of heparin in the site of inflammation has been less clear. In the present study, the effects of locally administered heparin and a non-anticoagulant derivative were investigated on leucocyte accumulation in the inflamed peritoneal cavity and leucocyte-endothelial interactions in the mesenteric microcirculation of the rat. Heparin and non-anticoagulant heparin inhibited the influx of neutrophils to the site of inflammation, as well as leucocyte rolling and adhesion in post-capillary venules. These effects were apparent only while heparin was present in the peritoneal cavity and plasma and may reflect, in part, an action on resident peritoneal cells, as the heparins tested were found also to inhibit the expression of endothelial adhesion molecules in response to products of activated mononuclear cells, in vitro. Our data show that locally administered heparin has anti-inflammatory effects in an in vivo model of peritoneal inflammation whilst present at the site of inflammation. These non-anticoagulant properties may involve interaction with cells in the site of inflammation, in addition to inhibiting cell adhesion at the level of the microcirculation.